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X-YTKUXpIffi;a:tfi7-fe;PCDy^'f 

2 2 1 , ^2 ©^©^igKi|iS5&^«iT5<t p \zm^^ 
nfc^aii£«)tgi5 2 8 1, 3tMti}ii2 2igt.unmm^2 

>xX:J'i:. il#^Jt«iaJI§2 2*^e.^Ifii2:«S[SI5 2 B'N 

eii-r ^emy- h 2 e iT&t^stis. ^jsi£«i!SR2 s 
«3fi^si5^}t;t-rtr^2©3ie«fe[is§§tL.T^fig-rs. n 
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mtBi!ifi]/-K«> )g^^^»fc-rtcm2®7t«iaigit 

^ It ?S i: -r ^ -f ^ - i^-fe >-t>-. 

X-Y7 HUXpItg;^j:MOS-1'p<-v?-fe>-y-T*oT, 

y^f :^ 5 ^' U > v^= Vsat/ 
[0 0 0 3] K^Vit h>{Cj;oT^J5K$nSS1?f2r« 

5i-r-5«?^iS^^T (CCD) fjiifro-r/— v■fe>•t^^ 

(D S C) (*I-e^ffl-r'5TUfig<D@f*:»fif!m^JCOViT 

tt. Vsat**-rii^©&ttJ3j;^i3. ooo«a 
js$n-&«&. c:ne®jS*i®m^«. \f.i7-^)v\H<r>-:f 

^'^;Uat,oisetC<t-3Tt)3iliK5n-5). VsattCOV^TCD 



MO s -T ^-v-tr >-y-es-pT. 
mfs.^my-\'\zm^^n-k.m^nmz)^ctimm^^ 

[0 0 0 1] 
[0 0 0 2] 

20 (Active Pixel image Sensor : APS) tt. ^tl^ti 

^^oDisg:3&*-&ty@#:®'f e^-V'TSD. (^m 
m-^xtt®8s«#wv»-rn*^) iz^tk^n^m^^±^ 

>v (DR) tt. -fe>1?-©y'f Xl^'^^K^ri^^pi^^;^ 

mm (a noise) (C5t^-r^. — ^tCffi?am^ (Vsat) t 
30 [&1] 

O noise ^ 1 

^-r:^^^y^l/>i/t^. 1000 : 1 SATTfe^o 
[0 0 0 4] y^^^y^ U>i^\Z'::>\^^X(Om^f3imfS: 

fSSn-Sp jg*J/j:«?^«^ibn^o ccocittl. APS 

sfcAPs^^rtT«gfla$n^miSR?/^^a*y^a) 
&.m^tix^rc(Dx\ ccDifZif^w&Ltf^^K 

C C D i: Jt^T A P S / < X □ 7 

(noise floor) ^#A^o Cinti. :t >5=-^:/ >^CDT:^ 
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3 ,* 

CO 0 0 5] 

icia^ssnfe^KHitifmip^o 9/4 2 6, 8 7 o#-e 

«. Guidash«. AP S^^O^^ ±5."^ U>i^^iK 
[0 0 0 6] t^ejfcg^^WAP Ss^-^^fe, If^'irJU^OT 

[0 0 0 7] Ma!L.fcittHj*^e.. H:£Lfc/'<^'->y'f 

[0 0 0 8] 

[$R)SS:/»*-r Sfc*0#S] *ISWtCJ;n«, sesfsft 

[0 0 0 9] :^^B^o:)m 1 (oMmmmx'it. &fcf^-fe;p 
iiimm^iivxm.m-t^^iiizj:-DX. m-x^titz^^ 
^±.\zm^<r>m.-mi)m^-^nx^^^m\z. w^m^WMm 



4 

[0 0 10] *%9Jo^®2<Dl5^fiJg^^::*5^>Ttt. fiifr^t 
[0 0 11] if%m\z^in\,t. 

-y-^^^Ai. (*3a5tcmiS©(f;^-fe:;i/<&W^^X-Yy K^ 
^<r»d.i7t)vn\z\-xw.i<r>^<r>WMm^^^'T^^'^\z 

micUm^ / - K fr 'J -fe h T# s U -fe 

3tg5*Jt*:-r»c:m 2 <D?t«iaiS t UTldfPX^ S ck 5 
Jg*£$n«. miB:t^m2©^«"|iStt, Sth±®a*^lC 
J:0, SJS:-3Tl>Tfcl^-Xt>J:V^. X-YTHU-XpJ 

abfc<i#€:t2ti-r-5fc*a>igi wieit^i^, Tt^ttss 

[0 0 12] 

k^^±.)\^m^zwn-^iE>nrzi»m.i^WLmm^. je^t-er-rtcffii 

tlfc ^^'f 5 > v'RZ^d; 0 iS (r iJgSAtffiW $ tl 

jiii£fi:M«c-h»cAM-r-5>etcit0iibT, mi^Ti^^aitstst 

|giRO^S2fC^Uifcei'-feJl'SrfflV^Tff*?tl 
•5, Cintt, 2|s:t±SSi:^^ji®SlSA{C3l^g$n7t*aif# 
l^iBIS^O 9/4 2 6. 8 7 O^SIJ^O 9/1 3 0. 6 
6 5^{C43tiTGuidash(Cj;-:?T^*^n7tt)WtrtfI^ 

12 (t>K • 7;*- K:5^'f ^— h'PTiWSH.'') . Kit 

y- h 1 6 . f*ifit£»i5i5 1 8 . nm^ h^>i^x^7. 

r?jS$£tSlS|5 1 8T*5>y— Xt U-ty l-y- h 1 7 
•izy h KU-r > 1 9 tfj^'bfiS.^'Jiny h hy>i^7.^, 

[0 0 13] m2it. y ^izmm 
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)[^(Dm'cs>^. 0 2{c^bfctf^57-fc;n o«> n^^zs 

\z¥-~ hft^SHSpd, SHRRr/^SHSfdCD^<hT#«$n^ 
tf^-fe^H OT^veoft-^tl. Mffiji^'H^S 1, 3 2 -VCD 

mse 1 8 fr^^-r-s uirv/ hfit^^n-^ncorfaiffi^BB i 

8 :S^t/7t^aiS 1 2 75>^6c0^lft$n;^«^Mi:it«-r 

m^msmb\z^\^t:,^tim^f^mmmm^h 

m?^=&7t«^ffiS 1 2 ^^j£l£««f5 1 8 (C^ji 
:;^:lc, Uir^;/ h'^*— M 7 ^KfP^-tirT. r^iSffitS: 

^^:i'y\zmoi^^^n^t. yt^ih^<Dm^ms it 

intpd) 7^^*5^§&-r^o Uir^y hf-h\it^><D^^X-$> 

mnii s±\zm9y^nrcmm(Du^Mt. i^miumt^i 

8 cDffi^^n >x>-y-C6±t-^"rSHS(d(Dy^;ux{Ccfc^ 50 



;i/^a>x>-9-C5±fc:»TSHRJCj:oT, Uir^y hU^ 

miuWi^i s^zi^m^n. ^(Dm^u^M^. 'A\z. sh 
^cD^t-^^m3c7)^g^g^;s^r/^g^^D^I^^[l^^3:->-v 

'Ol^tr^f^^S'&f ^ci(i:J:0*>. 0::^#?^^:«;^b^ 
:^7-t:;^m-^l/^;^Vmax^ t)}S«"r^o zn\t. mmih 

i!:m^(Dm^^mmz^m'rh^^^^'^^t^^'^f^^^xs>h. 

:Z(Drzib. Vmaxti. J?iSffi«S[gBcD^fi{C7t«^ai§i<0^ . 

[0 0 15] hv^)v^m^mhvti 

hz.hf)^x^ho ^mthWLmjsczf^^ih^o)W]:^f)m^ 
<Dtci5(>\zmm^nho:>x\ \^^'i^)\^o)m&f)^mi<^ti 
X. :L(Drzii^\d^-\i)U[^\z^Di^^u^mm^r<i^^i^f)^ 

mn^misbh(DXiitu<^ r^mtt^n^zxm-r^^f)^^ 

-A-r^5j^-r > ho^^m^z^^m^/^^—y y ^ Xf)m 
omf)^nho z(Dm^x\t.. u-tr^y 
'SicDm^v^Mzni^x^iE'^nts^^^tz^. wm^wl^^ 
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[0 0 16] m3\zrD\,^xmm\^r;iW}n^<Di^s^ti.x. 

<DVDDt:m^\^x^r)mf)^n^o ^^t^^(om^m^ io 

^.^>hx. id^-^jKDititiJt^^iit. '^mmxBiz'^ 
Vo itf^i.^^nmmmx^t. msiz^Lr^i^'i ^>^itz 
ct-3>T, f^mm^B\z:^\^^xm^(Djit^^'f)mm^n^. 

miditz^wT^^^^zjEitm-r^o 2^(Dmm 
Rv^ms) \t. mmmi^Aj^z^mmmir^B\zM\^x 
cois,u^mm^^i-x\^^^o m4(D^^mUsWL^<Dm^^ 

[0 0 17] :^^>>^7l/>>?^12■^cD;&^6■Ci£:^$ 

n^o f^iit. f^ummmi^^mmi.x^m'f'^m^jSL 
m^m-r^cox. «:»c«i^^stt. ^^ih^^mr^rd 

m\ziivxmr^^m^mm^mm-r^zt\z^'DX. w 

t \nipd(Dnmw:m^(om^m^^ t intfd(c?c*-r^it^ 30. 
^±^<-r^z^i^^x^^<DXs ^mihSBj^zsi^mi!:^ 

i^m^'^'it^z^'^^x^^o 

[0 0 18] -tiy-^COthtim^^^ m^Mi^B^^^<D^ 

ctiz^^x. '^^{zy^-r^y^u>z^^W:i^^^o 

[0019] ^3 fc^r ^'-r ^ >ifm\t. f^m«t.^mR 
zs^i^ihm±<Dm^^im\zm^m'rirf^L^'^nmmm 

mw:WLmz^m-^n. mft^nrcm^\tme ^ZTjik-r^kv 

[0 0 2 0] ^^mo)^2(Dmmmm\t. 2r:><om^^ 50 
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^m^\zm'^^n^o 0 7^#Bs-r^<t, ??ist£^a$2 

|g7!?^*^$nT^^^^o g|3fr^Lfc:$'-f ^>d^ll^c:P?Jj?L 

rz:^mx\t. s]{Sidmn(Dmz. o±:yhm^f)^o±^y 

h^—h (RG) 2 7{CH3JU^nT> ^(7)^*. 

2 2F^{c#^$n;^cSm. ^^"<^>i/«^TG{cJ:o 

T?¥ii*£sa5 2 sicKin^n^o »mw:Wi^2s±(Dyt 

3 l^(DmmAtiLVX:2>'f>'^Cs±(0^)±:y hU 
^)V^&m\^X. Zi>y^>^C4±<Dtt'^—y^)V^a 

<Di»mttiWL^2 ^(Dmm^^jv'^n^^^^ ^^^ihi^ 
^mm-t^^^izmfSi^nxi^^^o z2>^>^cb±(d 
ti^'-y^)v^e(D^^th^2 2(Dm^u^Mz'::>\^^x 

-^ji^nmmmxt} ^iyxmrnm^ms 2^m^iyxrf 

n^o 1 ocT^piJJl. 2':::^<7)^iftlf«llSg3 i:&U^3 2;&^e> 

L^^x^^\:ii7-\i)irmr^D 2'oo:)m^m^^^^^^^ 
T{i-^&Sg*^mf :/^«e>(-. i3 ^—y ^ aRV^tj^^- 
-^<DXtlL\^xm^'t^^i:iZJ:r>X. f^2(Dmmf&m 

a)wihVf)min^j^o\izmf^^ti^o c(Dz.h\i^. tf 

-Ir ^ <i: T :^ a K Ort t-:^ ^ -<^i®^^ 

^ W -5 J; ^» ^Ji:^ e t!)^ CO ^TfT C <t T' ^ o 
[ 0 0 2 1 ] m 2 a)^Saj^^JC*50^Tg*?ffi/J<f 

^ctx$>^o c(Dm2(Dnmm<D/i-i^3>x^t. 
ti^-y^)v^\t. ??iiffimai2 8Xfi5t^a3§§2 20 

y-Ul.(Oy>()V^^m^^X. f?iEJ£»HK2 8X«7t^ 
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[0 0 2 21 ft&«5:*j£tt. ^n^etion^i^-tjip^oD^^ 

> ^ S Ifi t ^ M $ ■& S d ^ ^ . 
[0 0 2 3] E®{Ctt*LTU»;^j:<ri7&i> Cl©*}£f4^MI 20 

— A— 7n— y— hXttffitO:*— A'— 7P— #IS:t?*^ 
[0 0 2 4] 

ific b tc^ffico-fe >-y-S;Of f ^7 -fe Jl/COKitro * t?^^ fcs 
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[0 1 ] 3te«^aisziat??iei£«Si5oiiEi*«c A«r s y 

[0 2] ?^*7AC0fi^5aSSr$e)(Cg¥iilC:^-r, B 

1 \zyjkLrc^mm<nf^i<Dmmmm<D\:ii/-t)u<Dm7X.ff3 

[0 3] 02 lC:^bfcti7-fe;KC^I,iT©i!lfP€:i5il'i 
[04] 0 2CDtfi'-tr;i/lC*5lt-5)0 3<D:5"rS>^0 

fc * $ n -5 iftf^ (Ck -5 - jt* CD g^F?5 » ^ a^T ^ :7 1? ig> 

oT. m.mmmBiztiLX'h^^mn^htz^-rm^'^i^ 
miAmm»mmizt!^tmLrzif^yx&^. 

[0 5] 0 2©fi7-fe;HC*5tt-50 3©:5'-f 5>i?'0 
[0 6] 0 2tC^bifctri^-fe;l/(C-ptiT®te«)i(if^«: 
l/'>>'<&t£:*:-rs. 2|s:5l?flro^2CDSIi6SJ^|gcDt!;j7-fc;i' 

©0Xfe-5, 
[?5F^(75ittHJ] 

1, 2, 3 h^>S^7.^, 6 7K¥:^-A*-7D-M 
^, 7 fTSS^h7>>'X^. 10, 2 0 tf^-fe;k 
12. 2 2 >t^tBS, 16, 2 6 emy-h, 1 
7, 2 7 ij-fe-y t-y— h, 18. 2 8 r?lElStS:gB. 
19, 2 9 'J-k>vhl^K>> 3 1. 3 2 i 
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